Abstract-In this paper author constructed five dimensional cosmological models in presence of zero mass scalar fields in Lyra geometry when source of the gravitational field is a massive string. Finally, we discussed some physical and geometrical aspects of the models together with singularity involved in the models.
I. INTRODUCTION
T is well known that the universe was much smaller in early stage of the evolution then today. Indeed the present four dimensional stage of the universe could have been preceded by higher dimensional stage. The extra dimensions become unobservable due to dynamical contraction [1, 2, 3] which leads to the present four dimensional space time of the universe. A number of authors [4 -7] studied physics of the universe in higher dimensional space time. These models are believed to be physical relevance possibly at the early times before the universe has undergone compactification transitions.
The study of string theory is important in the early stages of the evolution of the universe before the particle creation. Cosmic strings have received considerable attention in cosmology as they are believed to give rise to density perturbations leading to the formation of galaxies [8] . Chatterjee [9] constructed a massive string cosmological model in higher dimensional homogeneous space time. Krori et al. [10] constructed Bianchi type-1 string cosmological model in higher dimension and obtained that matter and string coexist throughout the evolution of the universe. Rahaman et al. [11] obtained exact solution of the field equations for a five dimensional space time in Lyra manifold when the source of gravitation is a cluster of massive strings. Mohanty and Mahanta [12] constructed various five dimensional string cosmological models.
The study of relativistic field equations in the presence of microscopic field like zero mass scalar fields has drawn the attention of the present researchers. Moreover self-interacting scalar field plays a central role in study of the inflationary cosmological models. Many of the authors [13] [14] [15] [16] [17] studied different aspects of scalar field in the evolution of the universe. Bhattacharjee and Baruah [18] constructed string cosmological Gauranga Charan Samanta , Department of Mathematics, Birla Institute of Technology and Science Pilani K K Birla Goa Campus, Goa. models with scalar field and shown that no inflationary cosmological model exist. Adhav et al. [19] studied axially symmetric Bianchi type-1 space time in the presence of massless scalar field and cosmic strings in Barber's selfcreation theory and shown that the model is expanding, shearing, non-rotating and do not approach isotropy for large value of time "t" . So it might of considerable interest to study the cosmic strings with a self-interacting scalar field.
Lyra [20] modified the Riemannian geometry by introducing a gauge function into the structure less manifold as a result of which the cosmological constant arises naturally from the geometry.
The analog of Einstein's field equations based on Lyra's geometry in normal gauge as obtained by Sen [21] and Sen and Dun [22] are
where i  is the displacement vector and other symbols have their usual meanings as in the Riemannian geometry. Singh and Singh [23, 24] considered Bianchi type I, III, V, VI 0 and Kantowski-Sachs space times within the frame work of Lyra geometry. Singh and Singh [25] have given a brief review on Lyra geometry. The cosmological models based on Lyra geometry have been studied by several authors viz. Reddy and Venkateshwarlu [26] , Rahaman and Bera [27] , Pradhan et al. [28] , Casana et al. [29] , Bali and Chandnani [30] .
So far the study of string with zero mass scalar fields in higher dimensional Lyra geometry is not yet found in the literature. Therefore here we have taken an attempt to construct higher dimensional mesonic string cosmological models in Lyra geometry. The energy momentum tensor is assumed to be the simple extension of usual four dimensional cases. In section-2, we have set up the field equations. In section-3, explicit solutions are obtained and some physical properties of the models are discussed. The concluding remarks are given in section-4.
II. THE METRIC AND FIELD EQUATIONS
Here we consider the five dimensional space-time in the form The extra coordinate is taken to be space like. We assume that the coordinate to be co-moving, so that
Further we assume that the displacement vector j
without loss of generality we choose
The energy momentum tensor for a cloud of string dust with mass less scalar field along the direction of the string is given by , , ,
where  is the proper energy density for a cloud of strings with particles attached to them,  the string tension density, i w represents the direction of the string satisfying 1
The scalar meson field V satisfies the Klein-Gorden equation
The field equation (1) for the metric (2) yields the following system of equations
Now the Klein-Gorden equation (9) for the metric (2) becomes
III. SOLUTION OF THE FIELD EQUATIONS
In this section we intend to derive exact solutions of the field equations. In order to overcome the under determinacy situation, due to shortage of number of field equations in comparison to the number of unknowns. Therefore here we considered three different cases pertaining two different viable physical situation governed by three equations of state viz.,
The field equations (10)- (13) (15) where n is a non-zero constant Using equations (14) and (15) in field equations (10)- (13) we get (18) where k ( 0  ) and 1 k are constants of integration.
Using equations (17) and (18) in equation (13) we get
In this case the structure of the universe is described by the metric
The rest energy density (  ), string tension density (  ), the particle density ( p  ), the gauge function (  ), the scalar of expansion ( ) and the shear ( ), the spatial volume and the deceleration parameter (q) for the model (20) are given by (19) show that the scalar field V changes with time and at t=0, the scalar field is found to be constant.  >0, a constant and it is small for string dominant era and large for particle dominant era. Further using equation (15) in the field equations (10) - (13) 
) string does not survive in presence of zero mass scalar field in Lyra geometry whereas this string survives in absence of scalar field (Rahaman et al. [11] ). Moreover we observe that the spatial volume is finite when 0  t and it becomes infinite when   t . As time increases the scale factor A gradually decreases for -3<n<0 whereas R increases. Then the extra dimension becomes insignificant at time proceeds after the creation and we are left with real four dimensional world. The deceleration parameter q suggests that the space time represents a steady state model.
Case-3 Geometry string (

   )
In this case we intend to take the equation of state in the form    .Further using equation (15) in field equations (10)- (13) that the models admit initial singularity. Also it is observed that the models start with Bing-bang. But in case-2, the model does not admit any singularity. It is observed that the scale factor A obtained from all the cases gradually decreases as time increases giving rise to the phenomenon of the dimensional reduction for an expanding model.
